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Circuits  (James  L.  McGaugh ,  Norman  M.  Weinberger,  and  Gary  Lynch,  Eds.)  is  in 
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Technical  Report 
AFOSR-87-0293 

This  grant  provided  partial  support  for  the  Third  Conference  on  the 
Neurobiology  of  Learning  and  Memory  which  was  held  at  Irvine,  California  on 
October  14-17,  1987.  There  were  three  major  symposium  sessions  and  a  poster 
session.  There  was  a  total  of  24  symposium  speakers,  64  poster  presentations 
and  over  300  registered  participants.  Copies  of  the  conference  program, 
poster  abstracts  and  a  list  of  registrants  are  attached.  A  book  based  on  the 
proceedings  of  the  conference,  Brain  Organization  and  Memory:  Cells,  Systems, 
and  Circuits  (James  L.  McGaugh,  Norman  M.  Weinberger,  and  Gary  Lynch,  Eds.) 
is  in  press  (Oxford  University  Press). 

The  primary  purpose  of  the  conference  was  to  review  and  critique  fact 
and  theory  derived  from  recent  research  concerning  each  of  three  topics: 
Forms  of  Memory,  Regulation  of  Cortical  Function  in  Memory,  and  Representa¬ 
tions  -Beyond  the  Single  Cell.  In  each  symposium,  particular  emphasis  was 
given  to  the  development  of  neural  network  models  designed  to  accommodate 
experimental  findings. 

The  first  session  examined  forms  of  learning  and  memory  seen  in  studies 
of  learning  and  memory  in  animals  as  well  as  humans.  Clearly,  the  kinds  of 
questions  addressed  differed  markedly.  So,  too,  did  the  observations  made 
and  conclusions  drawn.  There  was  little  evidence  of  convergence  in  concep¬ 
tions  of  learning  and  memory.  The  lack  of  convergence  in  fact  and  theory  and 
the  lack  of  an  acceptable  taxonomy  of  learning  and  memory  complicate  attempts 
to  understand  the  neurobiology  of  memory  systems  common  to  different  species. 

The  second  session  examined  the  role  of  the  neocortex  and  interactions  of 
neocortex  with  subcortical  systems  in  memory.  There  is  increasing  evidence. 


from  recent  work,  for  the  generally  accepted  (but  not  well  substantiated) 
view  that  information  is  stored  in  the  interconnections  among  cells  in  the 
neocortex.  Subcortical  systems  appear,  from  much  recent  evidence,  to  affect 
memory  by  regulating  the  functioning  of  the  neocortex. 

The  third  session  reviewed  progress  in  the  development  of  neural  network 
theories  of  learning  and  memory.  Such  theories  have,  in  recent  years,  begun 
to  provide  plausible  accounts  of  how  cognitive  processes  may  be  represented 
in  the  interactions  among  neurons.  While  such  developments  were  given  spe¬ 
cial  emphasis  in  the  third  session,  neural  network  models  provided  a  general 
theme  running  throughout  the  conference.  There  appears  to  be  increasing 
agreement  that  memory  is  based  on  interactions  among  groups  of  neurons.  Or, 
at  least,  it  seems  that  such  an  assumption  aids  the  development  of  plausible 
neurobiological  explanations  of  the  complex  phenomena  of  learning  and  memory. 

Overall,  the  conference  provided  a  highly  effective  forum  for  the  exami¬ 
nation  of  these  issues  by  leading  investigators  and  the  proceedings  will  pro¬ 
vide  a  useful  agenda  for  future  research. 
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A  volume  based  on  the  presentations  at  the  Conference  will  be  published  by 
Oxford  University  Press  in  late  1988  or  early  1989. 

The  complete  citation  is: 

McGaugh,  J.L. ,  Weinberger,  N.M.  and  Lynch,  G.  Brain  Organization  and  Memory: 
Cells,  Systems  and  Circuits .  New  York:  Oxford  University  Press,  in  press. 
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D-16  GLUCOSE  REGULATIS  OF  MEMSY  STORAGE:  NOVEL  SS 
ACTIONS  OF  MILD  HYPERGLYCEMIA 


D  -  PHARMACOLOGY  (continued) 


D-17  STIMULATION  OF  BASAL  FOREBRAIN  INDUCES  LONG  TERM 
CHANGES  IN  EXCITABILITY  OF  CELLS  IN  THE 
SOMATOSENSORY  CORTEX  OF  THE  CAT 


D-18  NOREPINEPHRINE  INFLUENCES  EARLY  OLFACTORY  LEARNING: 
SINGLE -UNIT,  METABOLIC  AND  BEHAVIORAL  RESPONSES  TO 
LEARNED  ODOR  CUES 


N.  Tremblay.  IL  Warren. 

R.V.  Dykes 

Dept,  of  Neurology  and 
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McGill  University 
Montreal,  Quebec,  Canada 

D.A,  HilflBB.  R.M.  Sullivan . 
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Dept,  of  Psychobiology 
Univ.  of  California 
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E  -  NEUROPHYSIOLOGICAL  CORRELATES  OF  LEARNING 


E-l  SHORT  DURATION  MEMORY  REGISTERS  AND  COGNITIVE 
PROCESSING 


E-2  RHYTHMICITY  OF  HIPPOCAMPAL  NEURAL  RESPONSES  DURING 
CLASSICAL  JAW  MOVEMENT  CONDITIONING  IN  RABBITS 


E-3  THE  SPATIAL  FIRING  PATTERNS  OF  PLACE  CELLS  CAN  BE 
MODIFIED  BY  EXPERIENCE 


E-4  TYPE  I  AND  II  THETA-LIKE  UNIT  ACTIVITY  IN  STRUCTURES 
OF  THE  PAPEZ  CIRCUIT  DURING  DIFFERENTIAL  AVOIDANCE 
CONDITIONING  IN  RABBITS 


E-5  BRAIN  POTENTIALS  PREDICTIVE  OF  LATER  PERFORMANCE  ON 
TESTS  OF  RECOGNITION  AND  PRIMING 


J.P.  Banquet.  M.  Smith 
LENA 

La  Salpetriere  Paris 
75651  France 

S.D.  Berrv.  R.A.  Swain, 

C.G.  Oliver 
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Miami  University 
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Yale  University 
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F  -  MORPHOLOGY 


i 
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F-l  STRUCTURAL  CHANGES  AT  THE  SYNAPSE  ASSOCIATED  WITH 
STATE  DEPENDENT  RECALL  OF  A  PASSIVE  AVOIDANCE  TASK 


F-2  LOCAL  INJECTION  OF  TETRODOTOXIN  DECREASES  METABOLIC 
ACTIVITY  IN  DISCRETE  BRAIN  REGIONS:  A  2-DEOXYGLUCOSE 
AUTORADIOGRAPHY  ANALYSIS 


F-3  COMPUTERIZED  THREE-DIMENSIONAL  RECONSTRUCTION  OF  THE 
NEURAL  SUBSTRATES  OF  LEARNING  AND  MEMORY 


F-4  A  TECHNIQUE  FOR  VISUALIZING  THE  NEURAL  SYSTEMS 
INVOLVED  IN  ACTIVITY  RELATED  BRAIN  DAMAGE 


P.M.  Bradley.  K.M.  Galal  • 

Dept,  of  Anatomy  I 

Medical  School 

Univ.  of  Newcastle  upon  Tyne 

United  Kingdom 
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L.S.  Hibbard.  M.L.  Billingsley 
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The  M.S.  Hershey  Medical  Center 
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Hershey,  PA  17033 

C.O.  Ivy.  N.W.  Milgraa 
Div.  of  Life  Sciences 
Univ.  of  Toronto 
Scarborough ,  Ontario,  MIC  1AA 
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F-5  GENETICALLY- DETERMINED  VARIATION  IN  HIPPOCAMPAL 
MORPHOLOGY  AND  BEHAVIORAL  CORRELATES  IN  RODENTS 


F-6  HIPPOCAMPAL  EFFERENTS  TO  THE  RETROSPLENIAL  CORTEX 
IN  THE  RAT 


F-7  AN  ANATOMICAL  CORRELATE  OF  FUNCTIONAL  PLASTICITY: 
REDUCED  NUMBERS  OF  GAD  POSITIVE  NEURONS  IN  RAT 
SOMATOSENSORY  CORTEX  FOLLOWING  DEAFFERENTAT I ON 
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Univ.  of  Heidelberg,  FRG, 
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Neurosurgery 
McGill  University 
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6  -  LONG-TERM  POTENTIATION 


6-1  HIPPOCAMPAL  SHARP  WAVES:  A  CANDIDATE  PHYSIOLOGICAL 
PATTERN  FOR  LONG-TERM  POTENTIATION 


G-2  INDUCTION  OF  HIPPOCAMPAL  LONG  TERM  POTENTIATION  IN 
THE  AWAKE  RAT  USING  PHYSIOLOGICALLY  PATTERNED 
STIMULATION 


G-3  ACUTE  ETHANOL  BLOCKS  LONG-TERM  POTENTIATION  (LTP)  IN 
THE  RAT  DENTATE  GYRUS 


G.  Buzsakl .  H.L.  Haas, 

F.H.  Gage 
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Pecs,  Hungary 
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Medical  Research  Service 
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University  of  Colorado 
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Denver,  CO  80262 
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La  Jolla,  CA 


G-4  THE  DYNAMICS  OF  FREE  CALCIUM  AND  FULLY  BOUND  CALCIUM/ 
CALMODULIN  IN  DENDRITIC  SPINES  IN  RESPONSE  TO 
REPETITIVE  SYNAPTIC  INPUT 


G-5  THE  NMDA  ANTAGONIST  AP5  BLOCKS  A  COMPONENT  OF  THE 
POSTSYNAPTIC  RESPONSE  TO  THETA  BURST  STIMULATION 
AND  PREVENTS  LTP  INDUCTION 


G-6  SYNAPTIC  CHANGES  IN  THE  COURSE  OF  LONG-TERM  TRACE 
FORMATION 


C.  Koch 

Div.  of  Biology  216-76 
California  Institute  of 
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H.  Matthles.  R.  Jork, 
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G-7  DIFFERENT  STAGES  OF  LTP:  WHEN  IS  LTP  A  REAL 
"LONG-TERM"  POTENTIATION? 


G-8  LONG-TERM  POTENTIATION  AND  DEPRESSION  IN  HEOCOBTEX 
AS  POSSIBLE  MODEL  FOR  SEARCHING  OF  MECHANISMS  OF 
LEARNING  AND  MEMORY 
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B  -  HEUROCHEMISTRY 


H-l  REGULATION  OF  NEURONAL  AND  GLIAL  PROTEINS  IN  THE 
NERVOUS  SYSTEM  BY  GLUCORTICOIDS  AND  ENVIRONMENTAL 
CHALLENGE 


H-2  ENRICHED  AND  IMPOVERISHED  ENVIRONMENTS:  EFFECTS 

ON  THE  TURNOVER  RATES  OF  MONOAMINE  NEUROTRANSMITTERS 


H-3  SYNTHESIS  OF  POSTSYNAPTIC  MEMBRANE  FUCOGLYCOPROTEIN 
IS  REQUIRED  FOR  LONGTERM  MEMORY  IN  THE  CHICK 


H-4  EXCITATORY  AMINO  ACIDS  ACTIVATE  CALPAIN  I  AND 
STRUCTURAL  PROTEIN  BREAKDOWN  IN  VIVO 


R.E.  Brlnton.  J.P.  O'Callaghan, 
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Univ.  of  Wisconsin 
Oshkosh,  VI  54901 
C.L.  Blank,  K.  Freeman 
Dept,  of  Chemistry 
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I  -  NEURAL  NETWORKS 


I-l  DERIVATION  OF  SYNAPTIC  LEARNING  RULES  VIA  COMBINED 
EXPERIMENTAL  AND  COMPUTATIONAL  APPROACHES 


1-2  THE  ROLE  OF  FEED-FORWARD  INHIBITION  IN  ASSOCIATIVE 
RECALL  AND  PATTERN  COMPLETION  IN  HIPPOCAMPAL  CIRCUITS 


1-3  NOVELTY  DETECTION  IN  NEURAL  NETWORKS 


fi*.  touch.  K.  firmgRr. 

j  Larson.  B.  Bgnry 

Center  for  the  Neurobiology 
of  Learning  and  Memory 
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Univ.  of  Colorado 
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Dept,  of  Physics  and  Astronomy 
Howard  University 
Washington  D.C.  20059 


1-4  EMERGING  OPPORTUNITIES  IN  NEURAL  NETWORK  RESEARCH 


Life  Sciences  Directorate 
Office  of  Naval  Research 
Arlington,  VA  22217 
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